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1. INTRODUCTION 
 
European landscapes are formed by human activities at least since Neolithic times 
(LANG 1994). For centuries highly diversified subsistence production supported the 
population. Agriculture, silvopastoralism, agroforestry practises and forest use were 
intensively amalgamated through the activities of the households (HASEL 1985, MANTEL 
1990). Specialisation was not between landscapes and households, but within these. In order 
to meet human requirements through local production, it was necessary that the activities 
being carried out be highly diversified. The specific characteristics and production potentials 
of the sites were known from long tradition and observation, and were used in a site-adapted 
manner. The traditional land uses created a large variety of landscape structures, plant 
communities and habitats for animals. The species compositions and structural patterns reflect 
the different techniques and intensities of use, as well as the abiotic site conditions  
(ELLENBERG 1996). 
Most landscape elements served for more than one function, depending also from 
season or long-term cyclic uses. The whole landscape was used intensively, with specific 
aims in space and time. In the case of grasslands, for example, hay production seasons 
changed with grazing periods. The traditional uses were limited by site restrictions, less 
developed infrastructure and technology, and the absence of electricity. On the community 
level, land use through subsistence production created a stable, self-supporting system. The 
land uses, including the separation of forest and grazing land, were neither stable nor 
permanently fixed. Spatial and temporary changes of land use, landscape structure and human 
activities were commonplace. Periods of forest exploitation, wood pasture and conversion to 
open grazing land were followed by periods of succession and forest regrowth, e.g. after wars 
or climatic fluctuations. 
A typical region representing “actual land use and landscape transformation” are the 
villages of the Apuseni Mountains in Romania. The land use system, vegetation, landscape 
patterns and their actual changes were studied within an interdisciplinary, participatory 
“Proiect Apuseni” (RUŞDEA et al. 2005). 
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2. STUDY AREA 
2.1. Physical setting 
The Apuseni Mountains lay in north-western Romania and consist of several ranges 
forming the western border of the Transylvanian basin (BLEAHU & BORDEA 1967). The 
highest peaks reach ca. 1.880 m a.s.l. The potential natural vegetation is formed by zonal 
mixed beech (Fagus sylvatica)-fir (Abies alba)-spruce (Picea abies) forests in the montane 
belt, and spruce (Picea abies) forest in montane frost hollows, e.g. dolines and the subalpine 
belt (SERBANESCU et al. 1975). 
The study area is situated in the mountain village of GheŃari in the central part of the 
Apuseni-mountains (figure 1). This village was selected for a detailed survey and holistic 
study, including soils (PARICHI & STANILA in RUŞDEA et al. 2005), history (GOIA 2005 in 
RUŞDEA et al. 2005), economy (AUCH 2005), land use (PĂCURAR 2005, BRINKMANN 2006), 
vegetation, and other aspects (see RUŞDEA et al. 2005). 
 
 
Figure 1 Study area (from MYGEO 2003; http://www.lib.utexas.edu/maps/europe/ romania.gif, 18.8.2004) 
The geology of the Apuseni Mountains is extremely variable (BLEAHU & BORDEA 
1967). In the study area comprising the village of Ghetari, its surroundings (“Ghetari 
plateau”) and the “Poiana Calineasa” high pasture, limestone and mudstone predominate 
(BLEAHU et al. 1980; DUMITRESCU et al. 1977). The Soils are rendzina, rendsinic lithosol; 
slightly acidic, deep para-brown earth; and 'Terra Rossa', a tropical relict soil. 
The climate in GheŃari is montane (mean annual temperature of ca. 5 °C, mean annual 
precipitation of 1 200 mm), and in the ‘Poiana Calineasa’ high pasture oreal (mean annual 
temperature of ca. 3.5 °C, mean annual precipitation of 1 400 mm). The winters are long and 
cold, with snow covering the landscape between October and April (BOGDAN & ILIESCU 
1962). 
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2.2. Land use techniques and activities 
Traditional rural land use techniques and activities, often considered ‘antiquated’ in 
Central Europe, are still practised in Romanian mountain villages today (table 1) (REIF et al. 
2003a, b). The economy of the households consists of a large variety of activities, including 
craftwork, trade, farming, animal husbandry and forestry (AUCH in RUŞDEA et al. 2005). The 
specific performance of each activity shapes the species composition and structure of the 
habitats, and the landscape as a whole, and is functionally connected to adjacent areas, from 
the Arieş Valley (administrative centre of the community) to the ‘Poiana Călineasa’ high 
pasture to the north (figure 2). 
 
 
Figure 2 Relative frequency of land use types in the study area, the village GheŃari 
 with a surrounding area of 306 ha. 
In GheŃari, the people’s incomes are still based largely upon subsistence production. 
The work carried out consists of many different activities, revolving around gardening, 
agriculture, forest use, craftwork and trade. Each household owns approximately four hectares 
of farmland consisting of grassland, gardens and small fields..  
The principal income of each household is dairy farming. The households have a few (1 
to 3) cattle, originating from a mixture of different races, horses, pigs, a few poultry and 
sometimes sheep. From May to July, most of the cattle and sheep are brought to high 
mountain pastures. Midst of July the herders and their animals return to the village, because 
all people are needed to mow the meadows. 
The open land is dominated by different types of mowed and grazed grassland. All 
meadows are sheared using scythes during July and August, and underlie an aftermath in 
September. During winter or spring, they are fertilized with farmyard manure, which was 
transported by a horse drawn wagon, deposited in heaps, and manually spread.  
The nutrient distribution within the cultural landscape is strongly influenced by man. 
This is reflected in the occurrence of plant species and vegetation types in the landscape. 
Nutrients are removed from the open and wooded pastures through grazing during the day. 
With time, these ecosystems become increasingly depleted. Nutrients are released as dung in 
the stables at night. Dunghills and the areas around stables are nutrient enriched eutrophic 
sites. Gradually they accumulate around the houses, stables and adjacent farmland, fertilising 
the gardens, small fields and hay meadows. These nutrient rich areas are often correlated with 
high trampling. As a result, nutrient demanding, disturbance tolerant species predominate and 
form annual and perennial ‘ruderal’ vegetation.  
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The margins between forest and open land are not as fixed as in countries with a strict 
separation of agriculture and forestry, e.g,, Germany. To the present day, the animals graze in 
open and wooded pastures whenever possible, and even browse in relatively closed forest. 
These traditional silvopastoral forest uses and – more recent – furtive removal of trees from 
forest margins have lead to a continuous transition between open land, edge vegetation with a 
mosaic of herbs, grasses and shrubs, and the forest itself, which in places is quite open, 
depleted of large diameter trees, and grazed. 
The silvopastoral landscape use is underscored by the occurrence of lopped spruce and 
fir trees. In November, branches of these trees are cut, transported to the farmyard, and piled 
up. During periods of snow, the cattle and horses receive hay and additional fodder in form of 
fresh twigs of spruce, the sheep from fir, with the main purpose of keeping their stomachs full 
and avoiding the sensation of hunger. 
 
3. CLASSIFICATION AND ANALYSIS OF THE VEGETATION 
 
3.1. Material and methods 
The complex mosaic of sites and land use categories was stratified into broad 
categories. Within these, 680 relevés were recorded preferentially (by REIF et al. 2005). 
Relevé size was 25 m2 in the open land, with a few exceptions around wells and ruderal sites; 
50 m2 along forest edges and scrubland and 100 m2 in forests. Species were recorded using a 
modified Braun-Blanquet scale. The first step of the data analysis was a broad classification 
into general site categories and plant formations (ruderal vegetation, including gardens and 
fields, grassland, forest edge, forest). Manual rearrangement of these groups made possible 
the formulation of a differentiated table, containing all of the relevés (REIF et al. 2005). The 
species are named after CIOCARLAN (2000). The nomenclature of plant communities is based 
upon SANDA et al. (1980), OBERDORFER (1983) and COLDEA (1991). 
The relationships between the important environmental factors and the grassland 
communities were analysed by a canonical correspondence analysis (CCA) with 108 samples, 
for which a full set of environmental data was available. The Braun-Blanquet scores were 
transformed to an ordinal scale by code replacement (VAN DER MAAREL 1979). The 
multivariate analysis was carried out using CANOCO Version 4.5 (ter Braak & Šmilauer 
2002) with a square root transformation of species data and by down weighting rare species. 
 
3.2. Vegetation of the open landscapes 
The vegetation of the open landscape covers 44 % (134 ha) of the study area. It can be 
subdivided into the vegetation of the fields, courtyards and track margins covering 1.9 % (ha) 
of the surface area, and into that of the grasslands, covering 41.7 % (ha) of the surface area. 
The average numbers of vascular species of the ruderal vegetation ranged between 13 and 26, 
and was 29 in the successional stages between fallow field and meadow. The grassland were 
particularly species rich with 28 to 48 vascular species on average.  
Slope gradient and associated characteristics, mainly water storage capacity, which is 
related to soil depth, and management factors, including grazing intensity, mowing and 
fertilisation, result in floristically different grassland types (Figure 3). 
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Figure 3. Canonical correspondence analysis of the grassland communities and site factors. 
The eigenvalues are 0.438 for the first canonical axis, and 0.182 for the second. The cumulative 
 variance of the species-environment relationship is 71.4 % (BRINKMANN  2006) 
Periodically wet to moderately moist, fertilised sites tend to bear hay meadows of the 
class Molinio-Arrhenatheretea. Fenced meadows of the Polygono-Trisetion association are 
located on deeper soils and more fertile sites, and provide the hay for the winter months. They 
cover 72 % of the open land with a yield potential of between 25 and 45 dt DM/ha. 
Differential species towards less fertile grassland were Centaurea pseudophrygia, Colchicum 
autumnale, Stellaria graminea, Pimpinella major, Rumex acetosa, Trisetum flavescens, 
Cynosurus cristatus, Vicia cracca. Based upon differential species groups and reflecting 
water supply, meadows were subdivided into communities on wet (Calthion), moist 
(Astrantio-Trisetetum Knapp 1952; OBERDORFER 1983; DIERSCHKE 1997), and moderately 
moist sites (Centaurea pseudophrygia-Polygono-Trisetion-community). Plots in transition 
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towards oligotrophic acidic grassland can be regarded as Agrostis capillaris-Festuca rubra-
community. 
Altogether 26 % of the open land is characterised by lower productive meadows of the 
classes Festuco-Brometea and Nardo-Callunetea. Moderately dry, unfertilised soils on 
limestone are mostly grazed and belong to the Anthyllido-Festucetum rubrae SOÓ 1971. The 
differential species were Linum catharticum, Ranunculus bulbosus, Anthyllis vulneraria, 
Scabiosa columbaria, Euphrasia stricta, Plantago media, Sanguisorba minor, Polygala 
comosa, Silene nutans and Erigeron acris. Moderately acidic, unfertilised soils are meadows 
or grazing land of the Violo declinatae-Nardetum. Diagnostic species of the acidic grasslands 
were Nardus stricta, Potentilla erecta, Viola declinata, Potentilla aurea, Luzula multiflora, 
Carex pilulifera Euphorbia carniolica, Hieracium aurantiacum (Reif et al. 2005). 
 
3.3. Forest vegetation 
In the montane southern and western parts of the Apuseni Mountains, beech (Fagus 
sylvatica) was associated with fir (Abies alba), spruce (Picea abies), maple (Acer 
pseudoplatanus) and a few other trees. In the GheŃari area, 56.4 % of the surface area was 
covered by forest (including forest edges), with closed (31.7 %) to light (24.7 %) canopies. A 
southerly exposition, base soils and a sloping topography favoured the growth of beech.  
The montane forests around GheŃari were formed by beech, fir and spruce in varying 
proportions. Unregulated forest use, canopy gaps and clearings favoured the regeneration of 
the tree species which develop into structured stands. The high frequency of species with a 
prealpine to precarpathian distribution is noteworthy.  
Forests in frost hollows near the base of large dolines in valley bottoms are severely 
endangered by late frost. Spruce, as the most frost tolerant species, dominates the forests, 
whereas fir and beech are less competitive, slow growing, and completely absent under 
extreme conditions. The soils tend to be deep, loamy and slightly acidic, even in limestone 
areas. Depending on the base saturation, base species overlap with or replace species of acidic 
soils. Two types of spruce forest were distinguished, the first with tall forbs on nutrient rich 
sites (Leucanthemo waldsteinii-Piceetum Kraijina 1933), and the second with stress tolerant 
species on acidic sites (Soldanello majori-Piceetum COLDEA et WAGNER 1998). 
 
4. LAND USE AND VEGETATION CHANGES 
 
This traditional cultural landscape consists of a wide range of vegetation types with a 
high natural value. However, landscapes are not static; they change with the prevailing socio-
economic demands and the social framework conditions. Since ca. 1995, the political and 
economic situation, land use and life of the people in the mountain villages have started to 
change (RUSDEA et al. 2005). The major effects upon the dominating landscape elements were 
discussed in this paper.  
 
4.1. Vegetation changes of the grassland vegetation 
The adoption of the agricultural policy of the European Union and the increasing 
pressure of running costs will provoke a process of increasing farm size, specialisation, 
mechanisation and intensified use of the more fertile soils in Romania. Sooner or later, the 
agricultural use of marginal soils will decrease, or be abandoned entirely.  The density of 
farms will decrease, whereas their size increases. Specialisation of the remaining farmsteads 
and intensified use of the grassland can be foreseen. Productive sites tend to be used more 
intensive, with increased amount of fertilisers.  
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The effects of fertilisation on floristic composition have been well studied on the basis 
of experiments carried out throughout Eastern Europe (e.g., SILVERTON et al. 2006), but there 
have been only a few investigations of succession and fluctuation in mountain grasslands in 
Romania. The question underlying the following analysis concerned the effects of different 
fertilisation intensities on low productive mountain grassland, the rate at which the vegetation 
reacts to fertilisation and when changes to the vegetation become significant?  
 
4.1.1 Material and methods 
Experimental research was undertaken to analyse the effects of fertilisation on the 
floristic composition of three different grassland types in GheŃari from 2001 to 2004 
(PĂCURAR 2005; BRINKMANN 2006). Two fertiliser experiments were established employing 
macro-nutrient fertiliser (0; 50; 100; 150 kg/ha NPK) and organic fertiliser (0; 10; 20; 30 t/ha 
farmyard manure) on a Festuca rubra –Agrostis capillaris and a Polygono-Trisetion meadow. 
A further experimental design in a Violo declinatae-Nardetum involved a mixed combination 
of macro-nutrient fertiliser and manure with the following variants: 0; 20 t/ha manure; 10 t/ha 
manure + 50 kg/ha NPK; 100 kg/ha NPK; 10 t/ha manure +100 kg/ha NPK. Vegetation, 
sward structure, soil and yield data were sampled annually in permanent plots established for 
each variant during an observation period of four years.  
The analysis of the vegetation data based on multivariate statistical methods with non-
parametric Monte Carlo significance tests with the software CANOCO Version 4.5 (ter Braak 
& Šmilauer 2002). The secondary succession was assessed with a principle response curve 
analysis (PRC), whereby the temporal changes effected by treatment were contrasted against 
the unfertilised plots. The PRCs were evaluated by a partial redundancy analysis (pRDA) with 
the observation years as covariables and the treatment as environmental variables. Both 
variables were recoded into dummy variables and the species data were logarithmically 
transformed. The results were depicted in a diagram showing the years on the x-axis and the 
principal component of variance explained by treatment (cdt) on the y-axis. Temporal trends 
were depicted by plotting the principal response (cdt) against the control for each year. Variant 
curves were obtained for each fertilisation, and could be interpreted as the principal response 
curves of a community (VAN DEN BRINK & TER BRAAK 1999). The species weights (bk) 
resulting from the pRDA were depicted on a separate y-axis and allowed an interpretation at 
the species level. The greater the weight, the more the actual response pattern of the species is 
likely to follow the pattern in the PRC. 
 
4.1.2 Secondary Succession on fertilised grassland  
As expected, the species richness decreased with the fertilisation intensity, whereas the 
productivity increased on all three grassland types. The greatest species decline was observed 
on the variants with 30 t/ha manure or 150 kg/ha NPK and amounted to a loss of between 25-
30 % in comparison to the situation at the outset.  
The PRC results of the experimental studies (table 2) demonstrated that higher 
fertilisation regimes caused a successional process with a shift in species composition and the 
establishment of other plant communities. 
 
 
Table 2 Percentage of the total variance in the pRDA that can be attributed to time and treatment regime for each 
fertilisation experiment. Treatment included the interaction between treatment and time, the remaining fraction 
of variance was residual. The next row indicates the fraction of variance explained by the treatment regime that 
is captured by the first two axes and the results of the Monte Carlo permutation tests (p < 0.01) of the first two 
axes.  
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Variance accounted for by 
(%) 
Variance explained by 
treatment regime captured 
by (%) 
significance level  fertilisation experiment/ 
vegetation type 
 covariable 
(years)  
environmental 
variable 
(treatment) x)   
1st axis 2nd axis 1st axis 2nd axis 
Violo declinatae-Nardetum community on Terra rossa 
combined fertilisation 
(manure + NPK) 28.4 26.6 16.1 7 * n.s. 
Centaurea pseudophrygia-Polygono-Trisetion-community (rendsinic brown earth) 
manure 24,2 17,3 42 14 n.s. n.s. 
mineral fertiliser (NPK) 18,5 35,3 64,6 8,21 ** * 
Festuca rubra-Agrostis capillaris community on Terra rossa 
manure 27.6 25.9 21.3 4.3 * n.s. 
mineral fertiliser (NPK) 26.6 30.1 22.8 4.8 * n.s. 
 
Fertilisation levels of 100-150 kg/ha NPK changed the Festuca rubra–Agrostis capillaris 
meadow to a Polygono-Trisetion type (figure 4). 
 
 
Figure 4 Principal response curves (PRC) of the first axis showing the effect of different intensities of manure 
(A) and mineral fertilisation (B) on a Festuca rubra-Agrostis capillaris meadow. The PRC shows the effect of 
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each regime relative to the control, which is indicated by the y = 0 line. The species weights indicate the affinity 
of each species to the principal response. Species with weights of between 0.5 and -0.5 are not shown for clarity.  
Mineral fertilisation with 150 kg/ha NPK prompted an increase of 30 % in the proportion of 
the grasses, dominated by Agrostis capillaris and Trisetum flavescens. Especially the tall- 
growing fodder grass Trisetum flavescens increasingly became dominant in the above ground 
biomass, and the species number declined to a total of 26 per m². Nearly all species 
representing oligotrophic grassland communities were suppressed. The fertilisation of a 
Polygono-Trosetion meadow generated a community poorer in species and grasses like 
Festuca pratensis and Poa trivialis decreased significantly on the NPK-fertilized plots.  
After three years of fertilisation with 100 kg/ha NPK the Violo declinatae-Nardetum 
community changed significantly and was replaced by a Festuca rubra-Agrostis capillaris 
meadow. The acidophilous species Nardus stricta was greatly reduced under both mineral and 
manure fertilisation regimes. Significant changes in species composition occurred in the case 
of most of the fertilisation treatments in the fourth year of observation. In some cases changes 
were already evident in the third year. 
Altogether, thirty species reacted to fertilisation with a significant negative correlation, 
including Arnica montana, Anthyllis vulneraria, Botrychium lunaria, Carlina acaulis, 
Euphrasia stricta, Euphorbia carniolica, Gymnadenia conopsea, Gentianella lutescens, 
Leontodon hispidus, Orchis ustulata, Nardus stricta, Plantago media, Polygala vulgaris, 
Potentilla aurea, Potentilla erecta, Prunella vulgaris and Parnassia palustris. 
On the other hand fertilisation facilitated species of eutrophic grassland communities, 
including Agrostis capillaris, Carum carvi, Centaurea pseudophrygia, Crepis biennis, 
Festuca pratensis, Hypericum maculatum, Pimpinella major, Poa trivialis, Ranunculus acris, 
Rumex acetosa, Stellaria graminea, Taraxacum officinale, Trifolium pratense, T. repens, 
Trisetum flavescens, Veronica chamaedrys. 
Nutrient enrichment leads to higher productivity but it does not ever has a negative 
influence on the species richness of grasslands. A relatively low fertiliser input (10 t/ha 
manure, 50 kg/ha NPK) and combined fertilisation with ‘10t/ha manure + 50 kg/ha NPK’ and 
‘10 t/ha manure + 100 kg/ha NPK’ barely changed the initial plant community. 
 
4.2. Vegetation changes in forests 
Lack of governmental control, breakdown of social welfare systems, increased 
incorporation in European and global markets, new techniques like electricity and use of 
circular and motor chains, and increased competition for resources like timber resulted in an 
over-exploitation of the forest resources. Particularly forest adjacent to settlements and 
community forests on high pastures were subject to unsustainable timber extraction and in 
some places clearing. Open canopies and subsequent grazing (wood pasture, predominantly 
by cattle) modify structures and species compositions. In can be foreseen, that timber 
resources will be exhausted in few years (AUCH 2005, RUŞDEA et al. 2005).  
A partial data set with 22 relevés, which contain closed and open, grazed forest plots 
from deciduous mixed forests on rendzina (Dentario glandulosae-Fagetum, Oxalis-type) was 
numerically classified using MULVA 5 (WILDI 1986, 1989). It can be concluded, that forest 
species like Athyrium filix-femina, Veronica officinalis, Viola reichenbachiana, Luzula 
luzulina,  Prunus avium  juv., Carex sylvatica and Epilobium montanum were facilitated by 
selective overexploitation of the forests and subsequent wood pasture, and openland species 
like Prunella vulgaris, Anthoxanthum odoratum, Festuca rubra,, Taraxacum officinale were 
able to find niches in forests. 
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Wood pasture also affects juveniles of regenerating tree species. It appears, that the 
conifer trees (Picea abies, Abies alba) are much more resistant to browsing compared to 
deciduous tree species (Acer pseudoplatanus, Fagus sylvatica) (table 3; BRANTZEN et al. in 
RUŞDEA et al. 2005). 
 
Table 4 Browsing of terminal shoot (frequency in %) of the 4 major tree species 
 in 11 height classes. 78 sample plots near Ghetari. 
Height- 
class (cm) 0-10 10-20 20-40 40-60 60-80 80-100 100-120 120-140 140-160 160-180 >180 
Acer ps.pl. 15,5 22,6 56,5 40 50 55 35,7 46,7 56,3 14,3 33,3 
Fagus s. 15,3 19,9 49,2 65,1 61,4 56,5 53,8 28 41 50 12,5 
Picea a. 0 0 2,8 2,9 4,8 0 0 0 0 0 0 
Abies a. 1,2 6,8 4,4 0 13 5,9 4 0 0 0 5 
 
 
5. DISCUSSION 
 
In traditionally used landscapes the inhabitants have had to adapt their practises to the natural 
environment and the prevailing site conditions. The various combinations of different sites 
and human treatments formed landscapes rich in structures, vegetation types and species. 
In the area surrounding the GheŃari village only 31.7 % of the forests have closed canopies. 
Logging and wood pasture have opened the canopies, and altered the tree species proportions. 
The recent immigration of ruderal, grassland and forest edge species is characteristic of many 
stands, particularly near settlements. In many European countries grazed forests, even park-
like structures, are attributed higher nature conservation values than ‘homogenised’ timber 
production forests (EWALD 2000; MAYER 2003). 
Landscapes with similar proportions of grassland types on unfertilised soils (Festuco-
Brometea, Nardo-Callunetea) are ranked highly in Central European habitat assessments (e.g. 
HORLITZ & MÖRSCHEL 2003). They occupy 11 % of the open land of the area of GheŃari. 
Changes to the economy and land use techniques have modified cultural landscapes 
throughout time, including their land use types (FUHR-BOSSDORF et al. 1999), ecosystems and 
structures (KÜSTER 1995; POTT & HÜPPE 1991) and species compositions (ELLENBERG 1996; 
FRY 1998; VANDVIK 2002). Today, however, the underlying processes change over shorter 
time periods. The increased incorporation of the household economies of Romanian farmers 
into the world market will inevitably lead to future socio-economic changes, and will also 
affect the landscape structure (RUŞDEA et al. 2005).  
It is to be expected that land use intensities between productive regions, e.g. lowlands with 
fertile soils, and regions with marginal sites, e.g. mountains, will advance the specialisation of 
whole landscapes, at the expense of the diversified, multi-functional landscape elements in 
place under subsistence production and small scale farming. The agricultural use of marginal 
soils will decrease, or be abandoned completely and the land afforested. All unfertilised 
grassland plant communities and their related fauna will become endangered. Such processes 
have taken place in central and western Europe over the last decades, with negative 
consequences for biodiversity and landscape patterns (JEDICKE 1997; RENNWALD 2000). The 
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continued existence of grassland management in mountain areas depends mainly on measures 
improving the economic circumstances of the farmers. From the perspective of agriculture, 
better management techniques and an efficient use of natural resources (storage and 
application of farmyard manure, mowing dates, harvesting techniques) are necessary, whereas 
in terms of nature conservation, the grassland types of high natural value, especially the 
Natura 2000 habitats should be maintained. The maintenance of those habitats has to be based 
on management strategies that mimic management under which these grasslands have 
developed. Thus, a low fertiliser input with farmyard manure should be involved in 
management strategies depending on natural soil conditions and the intensity of land use 
(mowing, grazing). 
The knowledge of the species compositions, land use techniques and landscape patterns 
contributes to the appreciation and preservation of existing values. These include the 
maintenance of Natura 2000 habitats, and of structurally complex wood margins as 
particularly valuable landscape elements for nature conservation. For the development of the 
region ‘Proiect Apuseni’ recommends a combination of ecotourism, cattle farming and 
forestry (RUŞDEA et al. 2005). This will hopefully provide sustainable development in these 
montane areas, and at the same time help to preserve at least some of these habitats. 
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